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Abstract 



Problem 



To partially modify a cellulosic fiber cloth to obtain a cloth having a complex appearance 
by printing two or more different kinds of printing pastes. 

Means to solve 

A cellulosic fiber cloth having an appearance with a complex color tone obtained by 
printing each of two or three kinds of treatment liquids selected from a treatment liquid 
containing a cationic modifier having a high percentage of a hydrophobic group, a treatment 
liquid containing a cationic modifier having a low percentage of a hydrophobic group and a 
treatment liquid containing an acidic chitosan solution in a pattern on the cellulosic fiber cloth 
and then printing colored printing pastes containing two or more different kinds of reactive dyes 
in a pattern. 



1. A method for printing a cellulosic fiber cloth consisting of printing each of two or 
three kinds of treatment liquids selected from a treatment liquid containing a cationic modifier 
having a high percentage of a hydrophobic group, a treatment liquid containing a cationic 
modifier having a low percentage of a hydrophobic group and a treatment liquid containing an 
acidic chitosan solution in a pattern on the cellulosic fiber cloth followed by further printing 
colored printing pastes containing two or more different kinds of reactive dyes in a pattern. 

2. The method for printing a cellulosic fiber cloth described in Claim 1 in which the 
aforementioned cationic modifier having a high percentage of a hydrophobic group is a cationic 
modifier having a high percentage of a hydrophobic group that is shown in general formula (1) 
below, 

Chemical formula 1 



Claims 



CHs 



R1-N-CH2- CH CHz 




X 



(1) 



CI 



(where, Ri is an alkyl group, phenyl group or phenylmethyl group with the number of carbon 
atoms in the range of 8-18 and X is a halogen group), and the aforementioned cationic modifier 
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having a low percentage of a hydrophobic group is a cationic modifier having a low percentage 
of a hydrophobic group that is shown in general formula (2) below, 

Chemical formula 2 



CH3 
1 

R2-N-CH2- CH-CH2 
( I I 

CHs OH CI J 



(2) 



(where, R 2 is an alkyl group with the number of carbon atoms in the range of 1-3, and X is a 
halogen group) or general formula (3) below, 



Chemical formula 3 



CHa-CH- CH 
CI OH 



CHs CHs 
2 - N-<CH 2 )n- N 



CHs 



I 

CHs 



CHs- CH - CHs 



OH CI 



2X~ (3) 



(where X is a halogen group and n is an integer in the range of 2-12). 



Detailed explanation of the invention 
Technical field of the invention 
[0001] 

The present invention pertains to a method for providing a complex printed design on a 
cellulosic fiber cloth utilizing a cationic treatment and a modification treatment for the cellulosic 
fiber. 



Prior art 
[0002] 

As a machine dyeing method used for continuously forming a variety of designs on cloth 
in a short time, a printing method consisting of printing colored printing pastes containing dyes 
using a flat screen printing machine, rotary screen printing machine, or roller printing machine is 
known. In the aforementioned methods, the number of colors that can be used for expression of 
designs is limited according to the number of patterns loaded onto the printing machine. For 
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example, when the number of patterns that can be used is ten, in general, a design with ten 
different colors is possible when a standard direct printing method is used; however, a printing 
method consisting of printing a printing paste that does not include a dye is used to form a design, 
and then, printing a colored printing paste containing a dye onto the aforementioned printed area 
and the non-printed area is used as an example of a special resist printing method, the part of the 
design printed with a colorless printing paste that does not include a dye forms a lighter color in 
comparison to the part of the design not printed with a colorless printing paste that does not 
include a dye, and as a result, design expression of eighteen colors consisting of dark colors and 
light colors for a maximum of nine colors is possible. 

[0003] 

Furthermore, a method consisting of first forming a cationic agent into a design followed 
by coloring has been disclosed (see Patent Reference No. 1 for further information), and 
according to the aforementioned method, the part of the design modified with the cation forms a 
dark color when a colored printing paste containing an alkali, a urea, and a reactive dye is used 
and the part of the design not modified has a light color and forming of a multicolor design is 
possible. In addition, as a multicolor printing method based on the inkjet printing system, a 
multicolor printing method consisting of selecting a cationic agent and/or a dyeing agent to form 
two or more different darknesses according to the color gradation desired has been disclosed (see 
Patent Reference No. 2 for further information). However, in the aforementioned methods, a 
difference between a lightness and darkness for a single color is made possible using one kind of 
cationic modifier and it is not possible to express differences in lightness and darkness for two 
different colors or three different colors. 

Patent Reference No. 1 

Japanese Kokai Patent Application No. Sho 63[1988]-85186 (lines 2-12 of the lower left 
column of page 2) 

Patent Reference No. 2 

Japanese Kokai Patent Application No. Hei 06[1994]-207383 (lines 45-49 of column 3 of 

page 3) 
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Disclosure of the invention 

Problems to be solved by the invention 

[0004] 

The objective of the present invention is to provide a method for printing consisting of 
partially modifying a cellulosic fiber cloth with two different kinds of cationic modifiers and 
printing colored printing pastes containing two or more reactive dyes to express the modified 
part and the unmodified part using differences in darkness and lightness for two colors or three 
colors. 

Means to solve the problems 
[0005] 

As a result of much research conducted by the inventors of the present application in an 
effort to eliminate the aforementioned existing problem, the researchers discovered that a printed 
part is modified when two or three kinds of treatment liquids selected from a treatment liquid 
containing a cationic modifier having a high percentage of a hydrophobic group, a treatment 
liquid containing a cationic modifier having a low percentage of a hydrophobic group, and a 
treatment liquid containing an acidic chitosan solution are printed and a heat-treatment is 
provided, and that the modified part can be dyed to form two colors or three colors comprising 
dark colors when a colored printing paste containing two or more different kinds of reactive dyes 
are printed and the unmodified part is dyed a light color or is not dyed at all. 

[0006] 

That is, the first claim of the present invention is a method for printing a cellulosic fiber 
cloth consisting of printing each of two or three kinds of treatment liquids selected from a 
treatment liquid containing a cationic modifier having a high percentage of a hydrophobic group, 
a treatment liquid containing a cationic modifier having a low percentage of a hydrophobic group, 
and a treatment liquid containing an acidic chitosan solution in a pattern on the cellulosic fiber 
cloth, followed by further printing colored printing pastes containing two or more different kinds 
of reactive dyes in a pattern. 

The second claim of the present invention is a method for printing of a cellulosic fiber 
cloth in which the modifier used as a treatment liquid containing a cationic modifier having a 
high percentage of a hydrophobic group is a cationic modifier having a high percentage of a 
hydrophobic group that is shown in general formula (1) below, 
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Chemical formula 1 




CH - CH2 
I I 
OH CI 



(1) 



Chemical formula 2 



CHa 

R2-N-CH2- CH-CHa 
CHs OH CI 



(2) 



Chemical formula 3 



CHa CHa 
CHa- CH - CHa ~~ N - (CH»)n- N - CHa - CH €Hs 



CI OH 



CH3 



CHs 



I i 
OH Ci 



(3) 



(where X is a halogen group and n is an integer in the range of 2-12). 

Effect of the invention 
[0007] 

In the present invention, first, the surface area of the cellulosic fiber cloth is modified 
with two or three kinds of modifiers to provide a difference in dye affinity for the modified part 
and the unmodified part, and then, printing is done with a colored printing paste containing two 
or more different kinds of reactive dye to dye the modified part to form a dark color comprising 
two colors or three colors and the unmodified part is dyed to form light colors or is not colored at 
all, and as a result, formation of a multicolored dyed cloth is possible. 



1 



Desirable embodiment of the invention 
[0008] 

The cellulosic fiber cloth used in the present invention is made of a raw material 
consisting of plant fibers such as cotton or linen or a recycled cellulose fiber such as viscose 
rayon, copper ammonia rayon, and solvent-spun cellulose fibers, Furthermore, woven or knitted 
materials made of spun yarn of one kind or of a combination of two or more different kinds of 
fibers or a woven or knitted material made of a combination of two or more different kinds of 
single-fiber materials, etc., may be used according to the objective. 

Furthermore, in the present invention, two kinds or three kinds of treatment liquids 
among treatment liquids containing two different kinds of modifiers and a treatment liquid 
containing an acidic chitosan solution are used, and one of the cationic modifiers included in the 
treatment liquid is a cationic modifier having a high percentage of a hydrophobic group, and the 
structure can be shown by general formula (1) below 

Chemical formula 1 



(where, Ri is an alkyl group, phenyl group or phenylmethyl group with carbon atoms in a range 
of 8-18 and X is a halogen group), and for example, 

3-chloro-2-hydroxy-dimethyl-dodecylammonium chloride, can be mentioned, and modifiers 
known by the trade name CDDA [Product of Yokkaichi Gosei Co., Ltd.] and HLA [Product of 
Sakamoto Chemical Industry Co., Ltd.] can be used successfully. 



Furthermore, one of the cationic modifiers included in the treatment liquid is a cationic 
modifier having a low percentage of a hydrophobic group, and the structure can be shown by 
general formula (2) below 




(1) 



[0009] 
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Chemical formula 2 



CHs 
I 

Bf— N—CHi— CH - CH 
CH$ OH CI 



(2) 



Chemical formula 3 



CH3 CHa 

CH2 CH CHa N <CH2>n - N - C H* - CH ~CH2 

11 i 1 1 I 

CI OH CHa CHa OH CI 



(where X is a halogen group and n is an integer in the range of 2-12), and as for the compound 
shown in general formula (2), for example, 3-chloro-2-hydroxypropyl-trimethylammonium 
chloride can be mentioned, and those known by the product names Cation Master C 
[transliteration] [Product of Yokkaichi Gosei Co., Ltd.], COPA-60 [Product of Mitsubishi Gas 
and Chemicals Co., Ltd.], Y-Stex N-50 [transliteration] [Product of Nagase Chem-Tec Co., Ltd.], 
etc., can be used successfully. Furthermore, for the compound shown in general formula (3), for 
example, l,6-bis-(3-chloro-2-hydroxy-dimethylammonium)hexane dichloride can be mentioned, 
and a compound known by the trade name Cationon UK [transliteration] can be used 
successfully. 



[0010] 

In this case, one of the modifiers included in the aforementioned treatment liquid is an 
acidic chitosan solution selected freely from among chitosans used as solvents and having a 
deacetylation degree of at least 75% and having a mean molecular weight in the range of 
10,000-300,000, Furthermore, the acid used in the solvent in this case is selected from among 
organic acids such as formic acid, acetic acid, lactic acid, citric acid, adipic acid, gluconic acid 
and tartaric acid, but, in general, acetic acid is used. Production of an acidic chitosan solution is 
made possible using the aforementioned chitosans and organic acids by means of standard 
methods. One treatment liquid containing the modifier of the present invention is a mixture 
consisting of an emulsion paste comprised of a cationic modifier having a high percentage of a 
hydrophobic group, a mineral terpene, a surfactant and a sizing agent, a reactive catalyst and 
water; another is a mixture consisting of an emulsion paste comprised of a cationic modifier 
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having a low percentage of a hydrophobic group, a mineral terpene, a surfactant, a sizing agent 
and water, and another is a mixture consisting of an emulsion paste comprised of an acidic 
chitosan solution, a mineral terpene, a surfactant, a sizing agent and water, and two of the given 
kinds of treatment liquids or all three kinds of treatment liquids are selected and used effectively 
in the present invention. 

[0011] 

In this case, the surfactant used in the emulsion paste can be selected from among 
standard emulsions for printing used for emulsification of water and the mineral terpene; 
furthermore, the sizing agent is used in the form of an aqueous solution dissolved in water and 
can be selected from among carboxymethylcellulose, hydroxymethylcellulose, 
hydroxyethylcellulose, methylcellulose, sodium alginate, guar gum, British gum, tragacanth gum, 
hydroxyoxyethylcellulose, etc. Furthermore, the reactive catalyst can be selected from among 
alkali metal compounds such as lithium hydroxide, potassium hydroxide, sodium hydroxide, 
potassium carbonate and sodium carbonate or alkaline earth metal compounds such as calcium 
hydroxide and magnesium hydroxide and all of the aforementioned compounds can be used 
effectively. The use of alkaline earth metal compounds is especially desirable in this case, from 
the standpoint of ease of handling and forming an alkaline solution and an amount capable of 
forming a pH in the range of 1 1-13.5 is used. 

[0012] 

The concentration of the treatment liquid containing the cationic modifier having a high 
percentage of a hydrophobic group used in the present invention is not especially limited and can 
be selected from the range of 6.0 g/L- 120.0 g/L according to the difference in density between 
the part to be modified and the unmodified part. If the treatment concentration is 6.0 g/L or lower, 
the difference in density of the same color from the unmodified area is insignificant since the 
amount of cationic group introduced is reduced; on the other hand, if the aforementioned 
concentration is 120.0 g/L, the proportion of the reactive portion of the cationic modifier in the 
unmodified part to be dyed to a light color is increased, and as a result, the difference in density 
for the same color is reduced, and both of the aforementioned cases are undesirable. 

[0013] 

Furthermore, the concentration of the treatment liquid of the cationic modifier having a 
low percentage of a hydrophobic group used in the present invention is not especially limited, 
and a concentration in the range of 2.0 g/L-50.0 g/L can be used when the cationic modifier 
shown in general formula (2) is used and a concentration in the range of 6.0 g/L-120.0 g/L can be 
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used when the cationic modifier shown in general formula (3) is used according to the desired 
difference in the density of the target modified part and unmodified part. If the concentration of 
the treatment liquid is lower than the lower limit of 2.0 g/L or 6.0 g/L, the difference in the 
density of the same color between the modified part and the unmodified part becomes 
insignificant as a result of the reduced proportion of introduced cationic group; on the other hand, 
if the concentration of the treatment liquid is higher than the upper limit of 50.0 g/L or 120 g/L, 
the reaction proportion of the cationic modifier at the modified part to be dyed at a high density 
reaches saturation and, at the same time, the reaction proportion of the cationic modifier at the 
unmodified part to be dyed at a low density is increased, and as a result, the difference in the 
density of the same color is insignificant, and both of the aforementioned cases are undesirable. 

Furthermore, the treatment concentration of the acidic chitosan solution used in the 
present invention is not especially limited and, in general, it is selected in a range of 0.3-6.0% 
depending on the difference in density between the target modified part and the unmodified part. 
If the concentration of the chitosan is lower than 0.3%, the lower the reactive dye concentration 
used, the smaller the difference in the dye affinity between the modified part and the unmodified 
part, and on the other hand, if the chitosan concentration is higher than 6.0%, it is not possible to 
increase the difference in the dye affinity between the modified part and the unmodified part 
even if the concentration of the chitosan is increased, and both cases undesirable. 

[0014] 

As for the formulation method of the treatment liquid containing an emulsion paste 
comprised of a cationic modifier having a high percentage of a hydrophobic group or a treatment 
liquid containing a cationic modifier having a low percentage of a hydrophobic group, a mineral 
terpene, a surfactant, a sizing agent and water and a cationic modifier comprised of a mixture of 
a reactive dye and water of the present invention, first, formulation of an emulsion paste is 
carried out with mineral terpene, a printing emulsion and water; then, a pre-formulated solution 
in which a paste has been dissolved is added at a concentration in the range of 5-15% to the 
emulsion paste for mixing, and then, a cationic modifier solution suitable for a specific 
concentration level is added and a reactive catalyst is added while stirring, and finally, water is 
added to make 100%. 

[0015] 

For the formulation method of the treatment liquid of the present invention, that is, a 
treatment liquid containing an acidic chitosan solution comprised of a mixture of a mineral 
terpene, a surfactant, a sizing agent and water, two different methods can be used depending on 
the viscosity of the acidic chitosan solution used. First, an emulsion paste is obtained from a 
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mineral terpene, printing emulsion, and water, and if the viscosity of the acidic chitosan solution 
is 300,000 centipoise or lower, an emulsion paste is added to the aforementioned acidic chitosan 
solution for combination, and finally, water is added to make 100%. On the other hand, if the 
viscosity of the acidic chitosan solution is 300,000 centipoise or higher, 5-15% of a paste 
solution in which an emulsion paste has been previously dissolved is added to the acidic chitosan 
solution and finally, water is added to make 100%. If the resulting viscosity is 300,000 centipoise 
or higher, the flow property of the chitosan is inferior and the printability of the treatment liquid 
containing the acidic chitosan solution is reduced; thus, it is necessary to add a sizing agent to 
improve the flow property of the treatment liquid and to increase the printability. 

[0016] 

As for the printing method of the cellulosic fiber cloth of the present invention, first, as a 
pretreatment, two kinds or three kinds of treatment liquids selected from among a treatment 
liquid containing a cationic modifier having a high percentage of a hydrophobic group, a 
treatment liquid containing a cationic modifier having a low percentage of a hydrophobic group, 
and a treatment liquid containing an acidic chitosan solution are printed to form a design; then, 
drying is done, and then, a heat-treatment is provided. Furthermore, washing and drying are 
provided, and finally, tentering is conducted to form a specific width. As for the printing method 
used in this case, machine printing using a flat screen printing machine, a rotary screen printing 
machine, or a roller printing machine or a hand dyeing process may be used and the method is 
selected according to the purpose. If a hand dyeing process is used, a heat-treatment is also 
provided after the drying treatment. 

In this case, the heat-treatment is conducted at a temperature in the range of 100-1 10°C 
for 10-15 min using a heat- treatment device commonly used for standard machine printing 
methods such as a loop steamer. 

Furthermore, washing is provided for the cellulosic fiber cloth after the heat-treatment 
since a variety of impurities such as non-reactive reaction products, alkali reactive catalyst, 
adhesive paste and water-soluble extender derived from the cationic modifier are left behind in 
the obtained cellulosic fiber cloth. Furthermore, drying and tentering are also provided to 
complete the pretreatment. For the aforementioned washing and drying provided after the 
heat-treatment, a machine commonly used for water washing for standard machine printing 
where washing at full width is possible can also be used in this case. 

[0017] 

In the colored printing paste of the present invention, a mixture of at least two different 
kinds of reactive dyes, an emulsion paste comprised of a mineral terpene, a surfactant, and water 
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and of water is used. As for the formulation method used in this case, first, an emulsion paste is 
obtained from a mineral terpene, a printing emulsion and water. Then, 65-75% of the emulsion 
paste with respect to the total amount of the colored printing paste and a specific amount of 
reactive dye are added and then, water is added under stirring to make 100%. 

In a colored printing paste used for prevention of running of paste (wetting) that causes 
irregular spots due to running of the colored printing paste on the back side of the squeegee, a 
mixture comprised of two or more different kinds of reactive dyes, an emulsion paste made of a 
mineral terpene, a surfactant, a sizing agent, and water is used. As for the formulation method 
used in this case, 55-65% of the emulsion paste with respect to the total amount of the colored 
printing paste, 5-15% of a previously prepared solution in which a sizing agent is dissolved is 
added, then a specific amount of two or more different kinds of reactive dyes is added, and then 
water is added under stirring to make 100%. 

[0018] 

Furthermore, as a special colored printing paste, a mixture comprised of two or more 
different kinds of reactive dyes, an emulsion paste made of a mineral terpene, a surfactant, a 
sizing agent and water, and a printing coagent and water can also be used. For the printing 
coagent used in a standard printing method that utilizes a reactive dye, urea and sodium 
bicarbonate can be used, and if a special colored printing paste with the amount of sodium 
bicarbonate used as an alkaline component reduced by at least 50% is used, the difference in the 
density at the cationic modified part and the unmodified part is increased. In this case, the 
formation of a complex appearance is possible. If a standard amount of sodium bicarbonate is 
used as an alkali component, the difference between the cationic modified part and the 
unmodified part is insignificant and a uniform print can be formed. 

Furthermore, after printing the colored printing paste to form a design, a masking paste is 
printed onto the entire surface, and drying, a heat-treatment, and washing followed by drying are 
provided to complete the printing process. 

The heat-treatment after color printing can be conducted at a temperature in the range of 
100-1 10°C for 10 min using a standard heat-treatment machine commonly used for machine 
printing such as a loop steamer. Furthermore, the washing and drying after the heat-treatment can 
be provided by a standard washing machine commonly used for washing standard reactive dyes 
where the treatment is provided under full width. 

Furthermore, the color printing method is not limited to the direct printing method and 
methods such as reserve printing and discharge style may also be used in combination. 
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After the printing process has been completed, a treatment such as a finishing treatment 
with oil, etc., is provided. The method used is not especially limited and standard widely-used 
methods can also be used in this case. 

Application example 
[0019] 

The present invention will be explained further in specific terms with the application 
examples below, but the invention is not limited by these examples. 

A pplication Example 1 

120 g of hydroxymethylcellulose [Trade name: Fine Gum HE-S [transliteration], Product 
of Daiichi Pharmaceutical Industry Co., Ltd.] were dissolved in warm water heated to 60°C to 
give 2000 mL of solution in which hydroxymethylcellulose was dissolved. 

Water was then added while stirring was provided for a mixture comprised of 1500 mL 
of the aforementioned hydroxymethylcellulose, 900 mL of mineral terpene [Trade name: Pegasol 
3040, Product of Exxon Mobil Co., Ltd.] and 90 g of a surfactant [Trade name: Biscon DN-60 
[transliteration], Product of Shinnakamura Chemical Industry Co., Ltd.] to give 3000 mL of an 
emulsion paste for a cationic modifier as stirring was continued. 

For 800 mL of the aforementioned emulsion paste for a cationic modifier, 100 g of a 
cationic modifier having a high percentage of a hydrophobic group, 

3-chloro-2-hydroxy-dimethyl-dodecylammonium chloride [Trade name: CDDA, Product of 
Yokkaichi Gosei Co., Ltd.], were added. Then 30 g of a reaction catalyst [Trade name: 36% 
sodium hydroxide reagent aqueous solution, Product of Kanto Chemical Co., Ltd.] were added, 
stirring was provided, and then water was added to give 1000 mL of a treatment liquid 
containing 10% of a cationic modifier having a high percentage of a hydrophobic group. 
Meanwhile, for 800 mL of an emulsion paste for a cationic modifier, 100 g of a compound 
having a low percentage of a hydrophobic group, 

l,6-bis-(3-chloro-2-hydroxy-dimethylammonium) hexane dichloride [Trade name: Cationon UK, 
Product of Ichikata Yushi Co., Ltd.], and 30 g of a reaction catalyst [Trade name: 36% sodium 
hydroxide reagent aqueous solution, Product of Kanto Chemical Co., Ltd.] were added. 
Furthermore, stirring was provided, and then water was further added to give 1000 mL of a 
treatment liquid containing 10% of a cationic modifier having a low percentage of a hydrophobic 
group. 
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[0020] 

A 100% cotton plain weave fabric (14.75 tex x 14.75 tex/90 fibers/inch x 100 fibers/inch), 
prepared by providing a variety of pretreatments such as singeing, desizing, refining, bleaching 
and mercerization, was cut to form a 50-cm length in the longitudinal direction with a full width 
to give a sample. 

The aforementioned sample was then applied onto a printing belt coated with a 
solvent-based heat-sensitive permanent fabric extender [Trade names: MC Polymer PS, MC 
Polymer PH, Product of Murakami Research Co.] at a composition ratio of 1:1, a treatment 
liquid containing 10% of the cationic modifier having a high percentage of a of hydrophobic 
group and a treatment liquid containing 10% of the cationic modifier having a low percentage of 
a hydrophobic group were sequentially printed to form a pattern consisting of horizontal stripes 
with a width of 3 cm using a 1000-mesh flat screen frame, and cylinder] drying was carried out. 
Subsequently, a heat-treatment was further provided for the aforementioned sample printed with 
cationic modifiers by a loop steamer, a product of the Ariori Co. at a temperature of 103°C for 
10 min. Furthermore, a treatment was further provided by a 10-drum washer and dryer of Santo 
Senkojo Co., Ltd. at a temperature of 90°C and at a speed of 80 m/min to give a pretreated 
sample. 

Water was then added to a mixture comprised of 1500 mL of mineral terpene, 150 g of 
surfactant [Trade name: Biscon DN-60 [transliteration], Product of Shinnakamura Chemical 
Industry Co., Ltd.] and 60 g of a surfactant [Trade name: Dainamoc ER [transliteration], Product 
of Dainichiseika Industry Co., Ltd.] under stirring to give 3000 mL of an emulsion paste for a 
cationic modifier. 

[0021] 

Meanwhile, 40 g of sodium alginate [Trade name: Kimika Algin B-3 [transliteration], 
Product of Kimika Co., Ltd.] were dissolved in warm water heated to 60°C to give 1000 mL of a 
solution in which sodium alginate was dissolved. Water was then added while stirring was being 
provided for 500 mL of the aforementioned solution in which 4% of sodium alginate was 
dissolved, 300 mL of mineral terpene, 30 g of surfactant [Trade name: Biscon DN-60, Product of 
Shinnakamura Chemical Industry Co., Ltd.], 50 g of urea [Trade name: Granular Urea, Product 
of Nissan Chemical Industry Co., Ltd.] and 10 g of sodium bicarbonate [Trade name: Sodium KF, 
standard sodium bicarbonate for industrial use, Product of Asahi Glass and Chemical Co., Ltd.] 
to give 1000 mL of an emulsion printing paste for special colors. The amount of the alkali 
component, sodium bicarbonate, used as a printing coagent in the aforementioned emulsion 
printing paste for special colors was reduced by 75% from the amount commonly used for this 
purpose. 
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[0022] 

For blue-green colored printing paste, 1.5 g of yellow reactive dye [Trade name: 
Kayasion Yellow PN-3R Liquid 33], 3.0 g of blue reactive dye [Trade name: Kayasion 
Turquoise P-3GF Liquid 33], and 10.0 g of black reactive dye [Trade name: Kayasion Black 
P-GS Liquid 40] were added to 350 mL of the emulsion paste for special color printing and 
stirred. Water was then added to make 500 mL of a blue-green printing paste. 

Furthermore, for a purple printing paste, 4.5 g of red reactive dye [Trade name: KP CION 
RED P-4B 25% LIQUID], 20.0 g of blue reactive dye [Trade name: KP CION BLUE P-3RH 
40% LIQUID] and 1.5 g of black reactive dye [Trade name: Kayasion Black P-GS Liquid 40] 
were added to 350 mL of the emulsion paste for special color printing and stirred. Water was 
then added to make 500 mL of a purple printing paste. 

Furthermore, for ochre printing paste, 9.0 g of yellow reactive dye [Trade name: 
Kayasion Yellow PN-3R Liquid 33], 3.5 g of red reactive dye [Trade name: Kayasion Scarlet 
P-NA Liquid 33] and 2.0 g of black color reactive dye [Trade name: Kayasion Black P-GS 
Liquid 40] were added to 350 mL of the emulsion paste for special color printing and stirred. 
Water was then added to make 500 mL of a blue-green [sic; ochre] printing paste. 

Finally, for red printing paste, 10.0 g of red reactive dye [Trade name: KP CION RED 
P-4B 25% LIQUID] and 1.0 g of black reactive dye [Trade name: Kayasion Black P-GS Liquid 
40] were added to 350 mL of the emulsion paste for special color printing and stirred. Water was 
then added to make 500 mL of a red printing paste. 

[0023] 

For a masking paste, 50 g of masking agent [Trade name: 5MA-51, Product of Ichikata 
Yushi Co., Ltd.] were added to 400 mL of the emulsion paste for a cationic modifier and stirred. 
Water was then added to make 500 mL of masking paste. 

The aforementioned pretreated sample was then placed on a printing belt coated with a 
solvent-based heat-sensitive permanent fabric extender. Then a solid design consisting of vertical 
stripes was sequentially printed with a blue-green printing paste, a purple printing paste, an ochre 
printing paste, a blue-green printing paste and a red printing paste using a 1000-mesh flat screen 
frame. Then a masking paste was coated over the entire surface and cylinder drying was 
provided. Subsequently, a heat-treatment was provided for the aforementioned sample printed 
with four different colored printing pastes using a loop steamer, a product of the Ariori Co., at a 
temperature of 103 °C for 10 min. Furthermore, a treatment was provided by a 10-drum washer 
and dryer of Santo Senkojo Co., Ltd. at a temperature of 90°C and at a speed of 80 m/min to give 
a sample having eight gradations consisting of two horizontal stripe patterns that cross the 
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aforementioned four different color vertical stripe designs dyed with two different patterns and 
four colored printing pastes. 

The colors of the eight gradations consisting of two horizontal stripe patterns that cross 
four different colored vertical stripe designs are shown in Table 1 below. 



[0024] 




Key: 1 Vertical stripe design 

2 Blue- green printing paste 
Purple printing paste 
Ochre printing paste 
Red printing paste 

3 Horizontal stripe pattern 

4 10% treatment liquid of cationic modifier comprising high percentage of a 
hydrophobic group 

5 Modified part 

6 Dark blue-green color 

7 Dark blue color 

8 Dark yellowish-brown color 

9 Dark reddish-brown color 

10 Unmodified part 

1 1 Light blue-green color 

12 Light purple color 

13 Light beige color 

14 Light pink color 

15 10% treatment liquid of cationic modifier comprising a low percentage of a 
hydrophobic group 

16 Dark yellowish- green color 

17 Dark purple color 

18 Dark ochre color 

19 Dark red color 
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As shown in Table 1, the color hues of the parts modified with a cationic modifier having 
a high percentage of a hydrophobic group and the parts modified with a cationic modifier having 
a low percentage of a hydrophobic group are clearly different. However, the color hues of the 
parts modified with a cationic modifier having a low percentage of a hydrophobic group with a 
different concentration of the treatment liquid are the same and a sample having a gradation of 
eight colors was obtained. The obtained sample had a sophisticated and very complex 
appearance. 

[0025] 

Application Example 2 

1000 mL portions of a treatment liquid containing 10% of a cationic modifier having a 
high percentage of a hydrophobic group and a treatment liquid containing 10% of a cationic 
modifier having a low percentage of a hydrophobic group were prepared ahead of time according 
to the method described in Application Example 1. 

Furthermore, 300 g of an aqueous solution of an acidic chitosan solution prepared by 
dissolving chitosan having a deacetylation degree of 80% and a mean molecular weight of 
10,000 in an aqueous solution of 10 wt% acetic acid to form a chitosan concentration of 
20.0 wt% were added to 700 mL of the aforementioned emulsion paste for cationic modifier and 
stirred to give a 1000 mL of treatment liquid containing 6% chitosan. 

A 100% cotton plain weave fabric (14.75 tex x 14.75 tex/90 fibers/inch x 100 fibers/inch), 
prepared by providing a variety of pretreatments such as singeing, desizing, refining, bleaching 
and mercerization, was cut to form a 50 cm length in the longitudinal direction with full width to 
give a sample. 

The aforementioned sample was then applied onto a printing belt coated with 
solvent-based heat-sensitive permanent fabric extenders [Trade names: MC Polymer PS, MC 
Polymer PH, Products of Murakami Research Co.] at a composition ratio of 1:1, a treatment 
liquid containing 10% of a cationic modifier having a high percentage of a hydrophobic group 
and a treatment liquid containing 10% of a cationic modifier having a low percentage of a 
hydrophobic group were sequentially printed to form a pattern consisting of horizontal stripes 
with a width of 3 cm using a 1000-mesh flat screen frame, and cylinder drying was carried out. 
Subsequently, a heat-treatment was further provided for the aforementioned sample printed with 
cationic modifiers by a loop steamer, a product of the Ariori Co., at a temperature of 103 °C for 
10 min furthermore, a treatment was further provided by a 10-drum washer and dryer of Santo 
Senkojo Co., Ltd. at a temperature of 90°C and at a speed of 80 m/min to give a pretreated 
sample. 
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[0026] 

Subsequently, production of 3000 mL of an emulsion paste for a colored printing paste 
and 1000 mL of an emulsion for a special colored printing paste was carried out according to the 
method described in Application Example 1. 

Furthermore, production of 500 mL of each of a blue-green printing paste, purple printing 
paste, ochre printing paste, red printing paste and masking paste was carried out. 

The aforementioned sample provided with the pre treatment was then applied onto a 
printing belt coated with a solvent-based heat-sensitive permanent fabric extender. Then a solid 
design consisting of vertical stripes was sequentially printed with the blue-green printing paste, a 
purple printing paste, an ochre printing paste, a blue-green printing paste and a red printing paste 
using a 1000-mesh flat screen frame. Then a masking paste was coated onto the entire surface 
and cylinder drying was carried out. Subsequently, a heat-treatment was provided for the 
aforementioned sample printed with four different colored printing pastes using a loop steamer, a 
product of the Ariori Co. at a temperature of 103 °C for 10 min. Furthermore, a treatment was 
further provided by a 10-drum washer and dryer of Santo Senkojo Co., Ltd. at a temperature of 
90°C and at a speed of 80 rn/min to give a sample having twelve gradations consisting of three 
horizontal striped patterns that cross the aforementioned four different colored vertical stripe 
designs dyed with three different patterns and four colored printing pastes. 

The colors of the twelve gradations obtained are shown in Table 2 below. 



[0027] 



Table 2 
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Key: 1 Vertical stripe design 

2 Blue-green printing paste 
Purple printing paste 
Ochre printing paste 
Red printing paste 

3 Horizontal stripe pattern 

4 10% treatment liquid of cationic modifier comprising a high percentage of a 
hydrophobic group 

5 Modified part 

6 Dark blue-green color 

7 Dark blue color 

8 Dark yellowish-brown color 

9 Dark reddish-brown color 

10 Unmodified part 

1 1 Light blue-green color 

12 Light purple color 

13 Light beige color 

14 Light pink color 

15 10% treatment liquid of cationic modifier comprising a low percentage of a 
hydrophobic group 

16 Dark yellowish- green color 

17 Dark purple color 

18 Dark ochre color 

19 Dark red color 

20 Treatment liquid containing 6% chitosan 

21 Medium-dark blue-green color 

22 Medium-dark purple color 

23 Medium-dark ochre color 

24 Medium-dark red color 



[0028] 

As shown in Table 2, the density of the dyed color hues of the parts modified with a 
cationic modifier having a high percentage of a hydrophobic group and the parts modified with a 
cationic modifier having a low percentage of a hydrophobic group is approximately the same, 
but the colors are clearly different; however, the color hues of the parts modified with a 
treatment liquid containing 6% chitosan show a lower density than the parts modified with a 
cationic modifier. The colors of the dyed material included three horizontal stripes consisting of 
two dark stripes and one medium-dark stripe and vertical stripes of the four colors of blue-green, 
purple, ochre and red that crossed the aforementioned horizontal stripes and a sample having 
twelve gradations of different densities was obtained. In this case also, the sample obtained had a 
sophisticated and very complex appearance. 



20 



Industrial application field 
[0029] 

The dyed material obtained according to the printing method of the present invention 
shows different hues depending on the modifier used, and at the same time, a modified part and 
unmodified part are each dyed at a different density so the formation of a complex appearance 
for the dyed material is possible, and the contribution of the invention to the printing industry is 
significant. 



